Stimulation of phospholipase C-mediated hydrolysis of phosphoinositides by adenosine 5'-triphosphate via P2-purinoceptors in cultured rat aortic vascular smooth muscle cells.
Incubation of [3H] inositol-labeled cultured rat aortic vascular smooth muscle cells with angiotensin II caused the dose- and time-dependent formation of inositol mono-, bis- and trisphosphates. Under these conditions, adenosine triphosphate (ATP) stimulated the formation of these inositol phosphates. The maximal reaction velocities obtained by ATP and angiotensin II were roughly the same. The doses of ATP giving half maximal and maximal reaction velocities were about 100 microM and 1 mM, respectively. This action of ATP was mimicked by other nucleotides such as adenosine diphosphate (ADP) and guanosine triphosphate (GTP), but these nucleotides were far less effective than ATP. Adenosine monophosphate (AMP), adenosine, guanosine diphosphate (GDP), guanosine monophosphate (GMP), deoxythymidine trisphosphate (dTTP), and cytosine triphosphate (CTP) were almost ineffective. The formation of inositol phosphates induced by ATP was inhibited partially by pretreatment of the cells with pertussis toxin. This toxin ADP-ribosylated a protein with a molecular mass of about 40,000. These results indicate that ATP induced the phospholipase C-mediated hydrolysis of phosphoinositides probably via P2-purinoceptors in rat aortic vascular smooth muscle cells, and suggest that a pertussis toxin-sensitive GTP-binding protein is involved at least partially in the coupling of this receptor to the phospholipase C in this cell type.